of 80 to 90 1 min-' through a mixing box to which argon (Ar, 250 ml min-') was added as a tracer for measurement of flow. The fractional differences between oxygen and carbon dioxide in air and in the outflow from the chamber, measured at six second intervals, were multiplied by flow through the system to produce Vo2, VC02, and RQ (Vco2/Vo2). The resolution, tested by methanol combustion, was 8 ml min-1 for Vo2 and 6 ml min-1 for Vco2.
The diaphragm accounts for most of the work of ventilation during quiet breathing.' In patients with chronic airflow limitation additional energy is expended throughout the breathing cycle, most of which is borne by the inspiratory muscles.2 These patients may also have raised energy requirements because of a hyperkinetic circulation, increased blood viscosity, shifts in the haemoglobin dissociation curve, hypoxia, and increased shunt and dead space. 3 Some of the increased work results from the need to generate larger subatmospheric pressures to expand the thoracic cage4 and from the loss of mechanical efficiency of the diaphragm.5
Chronic airflow limitation causes a disproportionate increase in total oxygen consumption (Vo2) for a given minute ventilation during exercise.67 Evidence for an increased energy expenditure at rest is less convincing. Consequently we undertook a prospective controlled study of resting Vo2, carbon dioxide production (Vco2), and respiratory quotient (RQ) in chronic airflow limitation.
Methods

PATIENTS AND CONTROL SUBJECTS
Thirteen patients (nine of them male)-mean (SD) age 64 (6 8) of 80 to 90 1 min-' through a mixing box to which argon (Ar, 250 ml min-') was added as a tracer for measurement of flow. The fractional differences between oxygen and carbon dioxide in air and in the outflow from the chamber, measured at six second intervals, were multiplied by flow through the system to produce Vo2, VC02, and RQ (Vco2/Vo2). The resolution, tested by methanol combustion, was 8 ml min-1 for Vo2 and 6 ml min-1 for Vco2.
Patients' medication was unaltered; all subjects had at least 30 minutes' rest within the chamber before the study started and listened to music throughout the 20 minutes' continuous gas exchange measurement (200 data points) that followed. DATA ANALYSIS Gas analysis was corrected for instrument drift and methanol combustion tests and converted to STPD. The mean and SD for two consecutive 10 minute periods were calculated, and the lower of the two subsequently included in the analysis. Vo2 values were standardised for body surface area (BSA) and calculated as follows9: Log BSA = log weight x 0 425 + log height x 0 725 + 1-8564. Resting energy expenditure (kJ/day) was compared with predicted values'0 on the basis of an oxygen equivalent of 4-83 kJ/ml. Differences between groups were analysed by means of the Wilcoxon signed rank test (p < 0 05).
Results
There were more men in the patient group, but there were no significant differences in terms of In conclusion, our results indicate that the resting Vo2 in patients with chronic airflow limitation, normally nourished and undisturbed by measuring appliances, is about 10% higher than in normal subjects. If this increase in Vo2 were solely due to greater respiratory muscle work, then the patients had a fourfold increase in the oxygen cost of breathing at rest.
